1. Introduction Alumina is one of the oldest structural ceramics and has a number of properties which make it suitable for applica tions in various areas, such as industry, medicine, elec tronics and many others.1) However, alumina has poor toughness.
Many researchers have proposed alumina matrix composites with better toughness and strength than pure alumina materials. These alumina-based composites in clude the addition of zirconia particles,2)-5) SiC whis kers,6)-8) metallic9)-11) or ceramic particles,12) or vitreous phases. 13) Zirconia-toughened aluminas can be prepared easily and produced industrially but the toughening effect of zirconia does not occur above its martensitic temperature since the tetragonal phase is stable.14)-15) Powder mixtures of alumina and whiskers must be carefully homogenized to avoid whisker agglomeration or rupture. Densification of these green compacts has to be aided by pressure (Hot Pressing, Hot Isostatic Pressing) in inert atmosphere to eventually avoid whisker oxidation. It follows that the cost of these products is necessarily high. The resulting materials are coloured and cannot be used in the manufac ture of white products (e.g., paper industry). Despite the better toughness they are unsuitable for medical applica tions (prostheses) where the presence of whiskers is undesirable.16) Aluminas toughened by metallic particles are also coloured and must be sintered in inert atmosphere. Such materials can only be used below the softening temperature of the metal phase and their chemical resistance is significantly reduced by corrosion of the metallic phases by external agents. This has particular relevance for applications in biomedical fields, where chemical inertness is required.
Recently, it has been demonstrated that it is possible to easily synthesize ceramic matrix composites by an "in situ" reaction of homogeneous powders which, during densifica tion, lead to the development of randomly dispersed phases with platelike or elongated crystal structures.17)-21) In situ formed platelike particles have a favourable impact on the matrix toughness as already confirmed by both experimen tal and theoretical studies. The platelets are not easily identified by SEM therefore the EDAX equipment was used to recognize them. Platelets have been indicated by arrows in the micrograph. Materials containg barium hexaluminates do not show any platelets phase and dispersed particles appear equiaxial. These par ticles are better visible by the back scattering method, as shown in Fig. 3(c) . Barium hexaluminate requires higher temperatures than the two other hexaluminates to develop the magnetoplumbite hexagonal type structure.24) Densifica tion of alumina starts after nucleation but before the growth of the above crystals along the c-axis. (a) (b) Fig. 4 . SEM images of the fractured surfaces of (a) calcium hex aluminate containing and (b) strontium hexaluminate containing materials. 
